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Abstract

The monomerization of lipophilic redox proteins on a surface can be reversible chemical
process and it occurs when two identical small monomeric units react to form a larger,
electrochemically active polymer. If the resulting structure can exchange electrons at the
surface of the working electrode on which it is adsorbed, then the rate constant of
monomerization, equilibrium constant of monomerization, and initial monomeric
concentration can all affect the voltammetric outputs of the process. We have developed a
theoretical model for simulating this complex electrode mechanism in square-wave
voltammetry, and we are pleased to make the simulation protocol freely available to everyone.

Kchem za monomerizacii e golemo
treba viijanie na cox i Keq i na KET

Es=01 AE=08  dE=000 Esw = 003 r=1.1 cox = 075 2> ——O14 le= - Red
n=1  E=96500 R=331 T = 20815 f=10 .
e o e 0.7
ly:sI =10
AE H=1
[ = L e
dE a=05 =1 epsilon = i + kb
. B ke
f ‘:'j \ 4 \ }\ =— A )\ =
| \ el = | ) \ | | rof !
1 \25) [j 1
pot. =Es + Esw - || cell J— — |-+ —=cell = - - | 1,-1|-Esw+Esw |- (E 0.501
1 Loy 2 L2 W5 2 ) ) i
£ 10 \ = gr =
r g=10
€ 0501 '
1=—
f
AF 1og|zr:| =
k=1, E -30 .
04 009 053 Zen Zewn el SURFACE MONOMERIZATION MECHANISM
02 o 3 3 =1 in SWV APRIL 2023
2 § =8 -8
o wk
poli-0.2
— ” i
. __39 =004§ 101" =13.840
-04 232
_DS a Pl
0 4107 8107
' log() = 0
$.=p- —— - pot.
voRT logl | =
E =1 T
T



—1
&=
—ody (1— o)y e
. - b N A8 -8, - cox A o-e
T — Eall. cox (1 1+>\-e011- cox (K}_ _x 1 . T _ f
L.r T 1+0 T (1+K)-50 (1+K)-z 50
— oy
A, ox | k-1 Y k-1
T K (" cox — oy ' Dy (1—ax)
|- 7 g — I
1+0 =% v l1zo) P _Z' jr Sejea) o0 © Z j.r
. _ \ j=1 j=1
k.r 2
Ky eny =) — oty E JBiela)
1+K f L1+0) 71 50
1
[ AEY
=1.]— -1
P lE)
T =T nis0e PPy o = Tsgpias TR, = UE — Wb
exp] 25480 _ g gss s 1067
E =Es-p-d& Pless - 30)
0.3 T T T T T T T T T
Kip=1
E =
P
0.196
0.192
0.188
0.184 v, -
0.18 B
0176 9.08856-10-8
—01 1 1 1 1 1 1 1 1 1 0172 1.39981-10°7
206 —052 044 —036-028 —02 —0.12-004 004 012 02 L 211762-107
0164 3.14960-107
0.08 T T T T T 0
0.077 3 T T T T
T 2056, 0219,
0.06r 1
02
1, 0.04F
LB Ty
It -
pl W]
e o1 g
Inety, | -
-~ 0.02r Tnety
D - mtm et tm D
-4 2
=10 - 86821077 .,
_om 1 I 1 1 1 I I 1 I - 8 ‘—DDJ | | | | L | | L | —0.073, | | ‘ ‘ ) ‘ ) ‘
-06 -052-044-036-028 -02 -012-004 004 012 0 206 =052 =044 =036 -028 =02 —0.12 = 0.04 7 4 -0t
. ’ 08 -032-04 ~036-028 ~02 -0.12-002 00 02 02 06 -052-044 -036-028 02 -0.12-004 004 0.2
~0.5%, E, D.1g6, - 0.3%, E 0106,

Initial concentration changes firom
0.00075; 0.0075;

~0.3%, Ey

0.075

0196,



REFERENCES

1. V. Mirceski, R. Gulaboski, F. Scholz, Electrochemistry Communications
4 (2002) 813-818

2. R. Gulaboski, V. Mirceski, S. Mitrev, Food Chemistry 138 (2013) 116-
121

3. R. Gulaboski, M. Chirea, C. M. Pereira, M. N. D. S. Cordeiro, R. B. Costa,
A. F. Silva, J. Phys. Chem. C 112 (2008) 2428-2435

4. R. Gulaboski, V. Mirceski, S. Komorsky-Lovric, M. Lovric,
Electroanalysis 16 (2004) 832-842

5. R. Gulaboski, C. M. Pereira, M. N. D. S. Cordeiro, A. F. Silva, M. Hoth, I.
Bogeski, Cell Calcium 43 (2008) 615-621

6. B. Sefer, R. Gulaboski, V. Mirceski, Journal of Solid State
Electrochemistry 16 (2012) 2373-2381.

7. V. Mirceski, R. Gulaboski, Bulletin of the Chemists and Technologists of
Macedonia 18 (1999) 57-64.

8. R. Gulaboski, C. M. Pereira, Electroanalytical Techniques and
Instrumentation in Food Analysis; in Handbook of Food Analysis
Instruments (2008) 379-402.

9. M. Jorge, R. Gulaboski, C. M. Pereira, M. N. D. S. Cordeiro, Journal of
Physical Chemistry B 110 (2006) 12530-12538.

10.V. Mirceski, D. Guziejewski, L. Stojanov, R. Gulaboski, Analytical
Chemistry 91 (2019) 14904-14910.

11.V. Mirceski, R. Gulaboski, F. Scholz, Journal of Electroanalytical Chemistry
566 (2004) 351-360.

12.R. Gulaboski, V. Mirceski, S. Mitrev, Food Chemistry 138 (2013) 116-121

13.R. Gulaboski, M. Chirea, C. M. Pereira, M. N. D. S. Cordeiro, R. B. Costa, A.
F. Silva, J. Phys. Chem. C 112 (2008) 2428-2435

14.R. Gulaboski, V. Mirceski, S. Komorsky-Lovric, M. Lovric, Electroanalysis
16 (2004) 832-842

15.R. Gulaboski, C. M. Pereira, M. N. D. S. Cordeiro, A. F. Silva, M. Hoth, I.
Bogeski, Cell Calcium 43 (2008) 615-621

16. R. Gulaboski, V. Mirceski, F. Scholz, Amino Acids 24 (2003) 149-154



17. V. Mirceski, R. Gulaboski, Croatica Chemica Acta 76 (2003) 37-48.
18. F. Scholz, R. Gulaboski, Faraday Discussions 129 (2005) 169-177.

19.V. Mirceski, R. Gulaboski, F. Scholz, Electrochemistry Communications 4
(2002) 814-819.

20. R. Gulaboski, K. Caban. Z. Stojek, F. Scholz, Electrochemistry
Communications 6 (2004) 215-218.

21.M. Janeva, P. Kokoskarova, V. Maksimova, R. Gulaboski, Electroanalysis
31(2019) 2488-2506



